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I SUMMARY ‘ : _
I.1 Background

With the increasing importance of the city in both developed and
developing nations, a growing segment of the professional military and
political community have come to agree that our military force structure
and operational doctrine need modification to improve our capabilities to
cope satisfactorily wi'h conflict situations 1ﬁ built-up areas. A fundamental

assessment of the qual'tative and quantitative suitability of our current 1

developmental weapon systems and tactics for the achievement of military { 9

goals under political constraints in the environment of the city has been a 4

pressing requirement.

{ I.2 Objective e ;

~The objective of this study is to identify the needs and evaluate

1

[ =t e
»

system alternatives for improved firepower capabilities of military forces

for operations in built-up areas overseas. .

1[%] Task Requirements f.

To guide the research program, four major task requirements were

defined and pursued throughout the analysis,

o
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1.3.1 ‘- Analysis of Current Firepower Capabilities A

Investigate the capabilities and limitations of availabi= firepower

&

systems and associated standard user doctrines.

® 4

I.3.2 Interface with Communication, Surveillance, Mobility, and Civil

I -Interaction E
!«- Identify the operational interdependencies and physical interfaces
- linking Firepower functions with the Communication, Surveillance, Mobility, «
!- and Civil Interaction functions. !

s I.3.3 Development of New System Candidates ]

i Identify and define new and original approaches and designs to i
;;' satisfy deficiencies found in current firepower capabilities.
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I.3.4 System Recommendations

Select new firepower system canaidates for further concept
formulation effort on the basis of expected tactical utility, preliminary
technical feasibility evaluations, and cost-benefit analysis.

1.4 Technical Approach

This report is based on two major investigative methodologies.
One methodology consists of historical case énalyses of significant
instances of military operations that have occurred in cities around the
werld, The second major methodology is centered upon the development
oad application of Technical Problem Resumes (I'PRs) based upon specific
city combat scenarios as major analytic vehicles for firepower system
evaluation and concept development. The paragraphs below contain brief
descriptions of these methodologies and outline their application to the

task requirements.

I.4.1 Historical Case Analyses of Past Military Operations in Built-Up
Areas
Important instances of urban conflict were examined to identify
and extract the firepower problems experienced by commanders in the past.,
An extensive search of military source literature was made, and numerous
conferences and interviews were conducted with knowledgeable commanders
and military scientists.—l/ Thirty-two primary examples of combat in built~up

areas were isolated and reviewed. Significant historical observations were

—extracted, processed, -and-quantified to develop a data base describing the

overall relationships among force structures, operational concepts, and
combat mission performance in previous urban military operations. Products
of this analysis provided indications of basic gaps and notable limitations

in current firepower capabilities in built~up areas and suggested improved

operational and materiel concepts.

1/ A listing of documents consulted is found in APPENDIX D: BIBLIOGRAPHY
of the Final Technical Repcrt. APPENDIX B: TZITY COMBAT EXPERIENCE
provides one example of conferences and interviews conducted.
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1.4.2 Development and Application of Technical Problem Resumes
Scenarios depicting military operations In six representative
urban areas aroupd the world were provided by GTE Sylvania, the
coordinating contractor for this <ontractual effort. Using these scenarios
as a general basis, detailed tactical mission requirements were developed
and analyzed to determine the capabilities and limitations of current
firepower systems. These scenarios also supported a limited examination
of the operational and mechanical interfaces of firepower with the Mobility,
Communications, Surveillance, and Civil Interaction functions and
equipment. The basic scenarios were then expanded to provide the more
detailed, higher resolution firefight descriptions in which tasks performed

by individual fire teams and weapons crews were delineated and evaluated

, . ; 2
for comparative mission effectiveness in a variety of tactical combat actions —/

These detailed scenarios provided the analytical forms and structure for the
subsequent development of new firepower system concepts and the
formulation and validation of recommended system characteristics. The
outputs from the detailed scenario analyses were structured into product
documents consistent with the Technical Problem Resume format.

I.5 Findings and Recommendations

Findings ané‘ recommendations produced by this research project
are presented below.
I.5.1 Findings and Recommendations Related to Historical Experience
These findings and recommendations are derived from the investigation

and evaluation of actual military operational experience in built-up areas.

.2/ These enhanced scenarios are contained in APPENDIX A:
TECHNICAL PROBLEM RESUMES,
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FINDINGS
(@) Conventional airborne firepower
has had limited tactical suprort value
due to close quarters of urban combat
operations and the vulnerability of

hovering and low speed aircraft,

(b) Direct short-range fire by tanks
and large caliber SP and towed artil-
lery has played an important role in
most offensive and some defensive

operations.

(c) The effects of indiscriminate in-
direct artillery fire and air-delivered
munitions upon urban areas has prov-
en to be counterproductive in the

past.,

(d) Movement in the streets and in
the hallways of buiidings is extreme-
ly dangerous and indicates a need
for a readily available wall-breach-
ing capability,

(e) Significant differences exist
between U,S, and Soviet doctrine

and tactics for the penetration and

RECOMMENDATIONS
@) Doctrine, tactics, and wea-
pons for use by helicopters in an
urban environment show promising.
potential and should be developed
in greater detail by Army and Marine
Cdrps concepts agencies.
(b) Doctrine for using direct
short-range tank and artillery
fire and materiel modifications
to improve their survivability in
built-up areas should be developed
further by appropriate Army and
Marine Corps agencies.
(©) Indircci artillery fire and air-
delivered munitions should have
more precision for use in built-up
areas, possibly requiring precision
guided munitions (PGMs) and improved
fire support coordination capabilities
along the lines developed in this
report,
(d) The Army Materiel Command
should be encouraged to develop
wall-breaching devices and munitions
for employment at the small unit level
to meet the needs of urban combat.
(e) Modification of U.S. doctrine
and tactics for the attack of built-up

areas should be considered for both

g b v “_WMM~*MH
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destruction of city dcienses with

armor, artillery, and infantry.

the attack of built-up areas and the
defense of cities such as those in

Western Europe,

I.5.2 Findings and Recommendations Regarding Selected Weapon Systems

and Tactics

These findings and recommendations are derived primarily from

analyses of basic and expanded scenarios de.picting military operations in

built-up areas.

Individual/Personal Weapons Findings

FINDINGS
(@) The operational requirements
associated with the employme\pt of
individuval weapons in an urbari en-
vironment differ greatly from those
experienced in standard field opera-
tions. Engagement ranges are much
shorter, target exposure is severely
limited in time and space, and ur-
ban structures provide readily avail-
able protection.
(b) Current small arms ammunition is
not adequately effective against
structural materials when fired at the
close ranges encountered in city

combat,

(c) Reduction of civilian casualties

is desired, but the development of

RECOMMENDATIONS
(a) The capabilities of current
individual weapon systems should
be expanded to include considera-
tions of employment in built-up
areas and trade-offs with nonurban
requirements., The urban opera-
tionel requirements should be devel-
oped in detail and applied in the
selection of the next generation
of individual weapons.
(b) The mechanisms of small cali-
ber bullet perforation of urban
structures should be determined,
and small arms projectile design
changes should be considered for
possible improvement of close range
performance,
(c) Operational methods of reducing

civilian casualties should be exam-




i
|

]

¥

%
A

new weapons having selective le-\\
thality or reliable nonlethal inca-
pacitation capability is not con-
sidered to be a feasible alternative
to current small arms within the
1975-80 time frame. Nevertheless,
there is still a potential for special
munitions for the individual weapon
capable of delivering incapac:tating
effects.

(d) Unaimed fire at targets of op-
portunity at close ranges is much
more common in urban combat then

elsewhere,

(e) The resupply problems and the
lengthy duration of firefights in the
urban environment emphasize the
importance of the individual's abili-
ty to carry an adequate basic load
for his weapon.

(f) The development of a special
individual weapon for city fighting
is technically feasible. The de-

velopment of a light submachine

ined in lieu of the development of

new weapon systems designed for
selectivé-lethality or nonlethal in-
capacitation capabilities. The tech-
nical feasibility and logistical im-
plications of providing special in-
capacitating munitions for existing
systems warrant more detailed
evaluation by the appropriate Army
agencies,

(d) The salvo squeeze bore (SSB),
duplex, and other salvo system
concepts warrant consideration for
possible urban combat application.
These provide trade-off opportuni-
ties for improving snapshooting
performance at the cost of long-

range accuracy and should be as-
sessed by thorough cost-benefit
analyses,

(e) Any new individual weapon system
and its ammunition component should
be light in weight to permit the indi-
vidual to carry large numbers of rounds
in his basic load and to move in the
close confines of intrabuilding combat.
(f) The development of a weapon con-
cept combining the characteristics of

the submachine gun and the multiple

projectile cartridge should be con-




gun employing multiple projectile
rounds appears to be a method of
improving the individual weapon

system significantly for 1.rban

combat .,

sidered for urban combat applications.
A therough analysis should be under-

taken to determine the mission ad-

vantages vs. the logistical impact‘s

] of adopting such a system.

Large C~liber Squad Weapons--Wall Breachers

(@) Current weapons systems cre

not adequate for wall-breaching, and
the need for significantly improved
wall-breaching capabllity warrants

high priority.

(b) Additional data and information
are required on current weapon sys-
tems in order to properly employ our
present capabilities. Data cre re-
quired primarily in the areas of
terminal effects and the launch
environment of urban combat.

(c) Significant itmprovement in
present capabiiities appears
feasible through redesign (pro-
duct improvement) of existing
warheads and development of
alternative payloads for present

systems,

(a) Special emphasis should be
placed on man-portable wall-breach-
ing systems both for building entry
and room-to-room movement, It is
recommended that exploratory de-
velopment efforts be undertaken
according to the recommendations
in this study.

(b) Determination of terminal
effects for current munitions
against city structures should

be made and user doctrine for

these munitions developed.

(c) Development of alternative
warheads (especially HEP) for
current munitions should be un-
dertaken and related acquisition

policies re-evaluated.




Large Caliber Squad Weanons

(@) The infantryman in a built-
up area frequently needs to
deliver relatively large pay-~
loads to close-in targets.
Current U.S, weapon systems
capability does not satisfy this
requirement,

(b) Present U.S. rockets and re-
coilless weapons develcoed for
land combat are of limited utility
in urban areas. Due to the back-
blast, they cannot be fired from
enclosures without hazard to the
operator, nearby friendiy person-

nel, and the surrounding structure.

(c) Present HEAT warheads, while
effective in perforating urban struc-
tures, are inadequate in behind-the-
wall effects. HEP warheads, pres-
ently not available for large caliber
man-portable weapons, have
potential for improvement and use

against urban structures,

(@) Concept formulation efforts
should be undertaken toward the
needs for short-range, large pay-
load man-portable weapon systems
in-accordance with recommendations

developed in this study,

(b) In the highly structured urban
terrain there are many features
whose mass, structural strength,
and geometric regularity can be
exploited to absorb the recoil mo-
mentum of closed-breech weapons.
Recoil transfer mechanism options
should be examined for closed-
breech weapons.

(c) Testing and analysis of

HEAT and HEP warheads should

be conducted on selected struc-
tural targets to determine im-
proved techniques of employment
and to establish the defeat mech-
anism as a basis for design im-

provement., Improved warheads

should be made available,

AT d B
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Infantry Support Weapons -~ Use of Artillery in Cities

(@) U.S, doctrine for the employ-
ment of artillery against urban
targets lacks specificity regarding
the use of artillery in the direct fire
role and does not address the
counterproductive effects generally
produced for the attacker by the
employment of extensive indirect
artillery fire,

(b) The availability of up-to-date
information on the location and
disposition of friendly and enemy
forces, civilian populations, and
key installations is of critical
significance in the restricted con-
fines of urban combat. The fire
direction center and fire support
coordination center may become

a valuable data storage and pro-
cessing scurce for this informa-
tion requirement.

() Current HE and HEP rounds are
not designed for use against urban

structures,

(@) Current doctrine for using
artillery against cities should be
reviewed and modifications con-
sidered with respect to employme:at

in the direct fire mode.

(b) The capacity of the fire direc-
tion and fire support coordination
centers, 2specially new systems
such as TACFIRE, should be analyzed
with respect to their ability to meet
the commander's need for timely

and detailed information on force
dispositions and key structural

features in combat in built-up areas.

(c) Testing is required to deter-
mine current munitions effective-
ness against selected classes of
structures., New concepts of em-
ployment should be developed
based on the test results. Warhead
design alternatives should be

examined with respect to urban

combat requirements,




Infantry Support Weapons -- Aerial Fire Support

(a) Helicopter gunship fire sup-
port has high pay-off potential for
prompt attack on defense strong-
points and interdiction of reinforce-
ment elements in many urban combat
situations despite the probable high

cost of attrition.

(b) Fighter bombers will continue
to have a role in many urban bat-
tles, especially with the advent

of precision guided munitions.
However, due to the close ranges
of engagement, the accuracy of
munitions delivered by fighter
bombers will remain only margin-
ally acceptable at best, and the
cost of such operations would be
extremely high in the sophisticated
antiaircraft environment likely to
be found in urbar. combat.

(c) Except for the special case of
a crucial Fhreat, it is difficult to
see remotely piloted vehicles (RPVs)
as aerial weapon delivery systems

in urban combat. However, in the

I-10

(a) Exploratory development should
be undertaken in the areas of side-
firing or flexibly mounted large cali-
ber weapons, application of PGMs,
and application of protective armor
in the employment of helicopter fire
supp’ort to ground units in urban
combat situations. Concurrently,
more explicit doctrine and tactics
should be developed.

(b) Fighter bombers should continue to
be considered as primary means of
delivering munition to targets in an
urban environment, but the limita-
tions of this kind of aerial fire sup-
port should be more fully recognized
than in the past. The application of
air-launched PGMs in the built-up
environment requires more detailed

analysis,

(c) The progress of RPV devel-
opment should be monitored for
potential application for target
acquisition and PGM designator

roles.
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roles of target acquisition, forward
designator/controller, and damage
assessment, the RPV has distinct

promise,

Infantry Support Weapons -- Use of Armor in Cities

(@) Despite our‘doctrine to the con-
trary, the tank is a key weapon sys-
tem in urban combat operations.
Survivability can be increased by
enabling full 360° direct visibility

by a tank crew member during the
“ride into town." A transparent
protective canopy is one obvious
possibility.

(b) Smoke devices that can produce
the persistency and density of smoke
required to provide concealment for
armor are highly desirable as a means
of neutralizing the advantages in vis-
ibility accruing to weapon emplace-
ments exploiting indigenous structures
for concealment,

() U.S. doctrine for the employment
of armor in cities is inédequate in

concept and statement,

I-11

(@) Exploratory development of a
transparent canopy resistant to
small arms fire and HE fragments is

recommended.,

(b) Further study should be under-

taken to determine optimum den- .
sities and persistence characteris- X
tics for smoke dispensing systems.
Exploratory development of improved
vehicular mounted systems to pro-
vide the quantities of smoke required
should be initiated.
(c) U.S. doctrine prescribing pro-

cedures for using tanks in cities

has been reviewed and found to re-

quire extensive revision and expan-

sion to exploit its full potzntial,
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Infantry Support Weapons -- Precision Guided Munitions

(@) Precision guided munitions . (@) A methodology for

have the potential to provide evaluating PGM performance

effective firepower in an in- in urban environments has {
direct mode, but detailed knowl- been outlined in this analysis, i
edge regarding the applicability Further development and appli- |
of PGMs in an urban environment cation of the methodology is :
is not adequate. recommended to determine the

combat utility of this asset
vis-a-vis conventional munitions
for selected specific attack and

deferise missions,

Infantry Support Weapons -- Off-Route and Scatterable Mines

(@) The current inventory of mines (@) The feasibility and tactical

is not suitable for use in the city . utility of scatterable and off-route
Both off-route and scatterable mines mines have been indicated in the
would assist in controlling specific analysis of given scenarios. A
areas, canralizing the movement of detailed, rigorous study is recom-
enemy forces, and slowing the rate mended to evolve concepts of

of enemy advance. These new con- employment and materiel design
cepts appear to be technically feasi- goals.

ble and cost-effective for use in

urban combat,

Infantry Support Weapons -- Smoke

(@) Smoke and othe: chemicals capa- (@) Experiments should be under- |
ble of providing concealment are of taken to measure the performance ,
extreme importance in urban combat. characteristics of delivery systems

"I-12
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Experience indicates that the current in representative urban environments,

capability for providing smoke is not This should then be used in the con-

sufficient in terms of delivery means text of stated scenarios as a basis

and concealment effects, for developing new performance cri-

teria and design goals for smoke ‘

.
I
I
I

muaitions and dispensing systems.

~ Preliminary studies should be

i . undertaken for design of a vehicular

. mounted system to provide the quanti-

{ ' ties of smoke required,

i Infantry Tactical Concepts - Urban Reconnaissance Patrols

(@) Reconnaissance patrols are a (@) More emphasis is necessary

primary means of obtaining combat on the employment of urban re-
¥ intelligence in the city; yet U.S, <onnaissance patrols jn built-up
: doctrine regarding urban reconnais- areas. An investigation of pos-

sance patrol:: is superficial, A sible missions for urban recon-

comprehensive examination and naissance patrols and the mixes

delineation f mission activities, of personnel and equipment re-

organization, and equipment for quired to accomplish those missions
: urban reconnaissance patrols has should be undertaken,

not been developed,
1 (b) Remotely piloted vehicles; (b) RPVs currently under investi-
- hold considerable potential for gation should be evaluated ana-
.:. rapid, three-dimensional recon- lytically and empirically to deter-
. naissance in urban environment, mine the feasible limits of their
:_ operability in the urban terrain and
a their value in the target acquisition
u and damage assessment roles,
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Infantry Tactical Concepts -~ Air Assault Operations in Urban Areas

(@) Rear area airmobile assaults
offer possible alternative options
to slow block-by-block clearing of
a built-vp area, However, the
tactics for airmobile offensive
operaticiis in cities Lave not been

considered, and it is possible that

the geometry of urban structures may

force significant modifications upon
conventional methods of airmobile
assault developed in standard field

environments.
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@) An extensive and detailed
analysis of helicopter employment
in urban airmobile assault opera-

tions should be undertaken,
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II. TECHNICAL APPROACH

It was recognized several years ago that U.S. military doctrine
and materiel (especially for ground combat) remained largely based on
the "field" environment. Yet experience showed increasing frequency,
complexity, and criticality of combat in urban, or built-up areas. Demo-
graphic, political, and military studies clearly emphasize this trenc toward
city fighting for future military operations. The Office of the Secretary of
Defense (OSD) recognized this trend and the makeshift nature of the
adaptation of field materiel and tactig¢s to the urban environment. In 1968
IDA performed a study on the subject.

In 1971 OSD convened a panel to follow-up on the IDA study and
this led in 1972 to the ARPA-sponsored study of Military Operations in
Built-Up Areas (MOBA). The project coordination role was performed by
GTE Sylvania and the remaining substantive portions of the s:ndy were
divided into military functional categories as follows: (1) Firepower by
Ketron, Inc., (2) Mobility by Calspan Corp., (3) Surveillance by GTE
Sylvania, (4} Communications by GTE Sylvania, and (5) Civil Interaction
by Battelle Columbus Laboratories.

During the past year these contractors have analyzed the posture
of U.S. forces to conduct military operations in built-up areas overseas
-and have identified numerous areas in which our capabilities might be
improved for this operational context. These studies have generally in-
cluded examination of past combat, assessments of current force structure
and doctrine, evaluations of standard and developmental materiel systems,
and critical appraisals ‘of performance in the context of sele>ted urban
environment and engagement conditions. The following discussion explains
and reviews the general technical approach and specific methodologies and
techniques used by Ketron to perform the firepower portion of the MOBA

contract research project.
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II.1 Objective

The objective of this study is to identify the needs and evaluate

system alternatives for improving firepower capabilities for combat
operations in built-up areas overse-~s,

II.2 Methodology Development and Formulation

This report is based upon two major investigative methodologies.
The first methodology consists of historical éase analyses of significant
instances of military combat operations that have occurred in cities around
the world. Salient characteristics of these conflicts were analyzed and
compared to current U,S. military operational procedures to determine the
important doctrinal gaps and maieriel] deficiencies, The sec. nd major
methodology is centered upon the development and application of Technical
Problem Resumes (IPRs) as major analytic vehicles for firepower system
combat performance assessment. Basic scenarios depicting military
operations in representative urban areas around the world were provided
by GTE Sylvania, the general coordinating contractor for the overall research
effort., These scenarios -- _first in their primary form and .ater in expanded
and more detailed versions -- were utilized to specify, investigate, and
assess the capabilities and limitations of current firepower systems, possible
modified employment techniques for standard and developmental items, and
proposed product improvements and new weapon system concepts,
I1.2,1 Historical Case Analyses of Past Military Operations in Built-Up

Areas

Important instances of urban conflict were examined to identify and
extract the firepower problems experienced by commanders in the past. An
extansive search of military documentation and open source literature was
conducted. Numerous conferences and interviews also were held with
knowledgeable commanders and scientists. The following primary examples

of combat in built-up areas were identified and analyzed:
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RIGA
MADRID
WARSAW
ROTTERDAM
MOSCOW
STALINGRAD
LENINGRAD
WARSAW
SICILY
BREST
CASSINO
WARSAW
AACHEN
ORTONA
CHERBOURG
BRESIAU

* Direct U,S, Troop Involvement

1917
1936
1939
1940
1942
19472
1942
1943
1943
1944%*

1944*%

1944
1944%*
1944
1944%*
1945

WEISSENFELS
BERLIN

MANILA

SAN MANULL
VILNA

SEOUL
BUDAPEST
BEIRUT

SANTO DOMINGO
SAIGON
KONTUM

HUE

BELFAST

MO NTEVIDEO
QUANGTRI CITY
AN LOC

1945%

1945

1945*
1945%

1946

1950%

1956

1958*
1965*
1968*
1968*
1968*

1972

1972

1972 (ARVN)
1972 (ARVN)

~ Analyses of urban combat in Aachen and Hue revealed one firepower

problem typical of the miscalculations and difficulties experienced by combat

commanders attempting to conduct successful combat operations in built~up

areas., In both of these cities the urban structure was reduced to rubble by

:arge quantities of indirect artillery fire and air-delivered ordnance in an

attempt to clear them of enemy resistance.

Careful examination of these two

combat operations illustrated that this type of firepower was relatively

ineifective in reducing the defenders. Turning the buildings into rubble

altered the type of cover available but did not hasten the achievement of

the military mission. A large number of firepower problems of similar

magnitude were identified in successive case analyses of other selected urban

conflict situations.
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Significant historical observations regarding fircpower problems
o were extracted, processed, and quantified to develop a data base of
. variables defining overall relationships among force structures and

F combat mission accomplishment. Critical variables were identified in

g L a number of historical battles and were arranged as follows:
i Conditions Resulis
Force sizes and types Battle duration
.m Weapon quantities Rate of advance
) Firepower delivered Casualties by type
| City area and population

Building density
Weather

Whenever possible these variables were weighted according to
historical fact. Correlations were established if consistencies developed.
Products of these analyses provided basic indications of gaps and
deficiencies in currer.: firepower capabilities in built-uy areas and
suggested directions for new weapon concepts and user doctrines.

II.2,2 Technical Problem Resumes

Each of the set of six basic scenarios constructed by GTE Sylvania
described a representative urban environment including the civic systems
and contending military force structures. General statements of situations
and ever's were also contained in the scenario package. Firepower tactics
and general interactions with other combat and support functions were

. developed from these scenarios.

i The scenarios also were used as a basis for developing the details
. of firepower tactical missions and engagement conditions. The

3- structure and content of individual scenarios were greatly amplified to

— provide detailed high resolution firefight descriptions in which the actions
- of separate fire teams and weapon crews were analyzed. The detailed
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combat ‘actions developed included blocking and breaching actions,

building penetration, room-to-room cleafing, street fighting, airport

attack and defense, and overall city defense and penetration. Utilizing (

these actions, individual gun crew and fire team performance of typical

urban combat tasks was evaluated., These tasks included short range

hasty firing; neutralization of enemy snipers, fire teams, and weapon crews;

wall-breaching; barricade defense; and so on. !
These performance assessments permitted the identification of the !

dominant operational needs and the formulation of new firepower system

concepts to fill the gaps. Analytic outputs were structured into product

documents according to the Technical Problem Resume format shown below:

1. References
2. Description of Problem
3. Recommendations for Further Analysis
4. Situation and Considerations
a. Tactical Event for Analysis
b. Characteristics of the Area of Operations ‘
c. Description of Own Forces
d. Desg:ription of Enemy Forces
5. Problem Analysis
6. Results of Analysis -

7. Alternative Responses.

In this format, paragraphs 1, 2, and 4 provide the background for
the problem. Paragraph § analyzes the problem specifically. Paragraph 6
attempts to resolve the problem either by employment of standard weapon
systems or by the synthesis and application of new concepts, In this
manner, the problem situation is used to drive the analysis in an attempt to
develop concepts which provide significant advantages over current

capabilities and methods, Usually, a specific concept was evolved or
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problem areas identified. Paragraph 3 contains é description of the
unresolved aspects of the problem which require further analysis.
Paragraph 7 attempts to define alternative means and concepts to solve
the problem.

11,3 Task Definiticn and Accomplishment

To guide the research program, four major task requirements were
defined and executed throughout the analysis.
I1.3.1 Analysis of Current Firepower Capabilities

Investigate the capabilities and limitations of available firepower
systems and associated standard user doctrines. First level tactical
requirements derived from basic scenarios were used to design an extensive
data collection effort. The information resources of the Army Materiel
System Analysis Agency, Institute for Land Combat , Infantry Agency, Infantry
School, Infantry Board, Advanced Materiel Concepts Agency, Institute for
Systems Analysis, Land Warfare Laboratory, and Combat Development
Command were (among others) carefully searched. Data were collected,
validated, organized, and processed to obtain both qualitative and
quantitative descriptions of firepower system performance in target
engagement conditions most frequently associated with combat in urban
areas. These performance profiles provided the basis for the assessment
of current weapon capabilities as employed in the specific combat tasks
described in amplified combat scenarios.
I1.3.2 Interface with Communication, Surveillance, Mobility, and Civil

Interaction

Identify the operational interdependencies and physical interfaces

linking Firepower functions with the Mobility, Surveillance, Communication,

and Civil Interaction furictions. Every weapon system must be integrated

eventually into tbe total combat and support organization with which it must
react, A series of flow charts depicting courses of action as described in

the basic scenarios was prepared as one means of predicting parameters of
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complementation. These charts were susceptible to controlled experimental

variation and facilitated the qualitative examination of interaction among
Firepower functions and Communication, Surveillance. Mobility, and Civil
Interaction functions. Successive analyses yielded comparative value
outcome data with respect to the demands of the firepower function on the
other combat and support systems,
1I.3.3 Development of New System Candidates
Identify and define new and original approaches and designs to
satisfy deficiencies found in current firepower capabilities. This was a
major effort in the research plan and included the amplification of the
scenarios with respect to firepower actions and assessment of firepower
task capabilities. To produce the required integrated analytic environment,
performance profile criteria derived from Task I were applied within the
precise, itemized operational simulations generated in the detailed
scenarios, Within this environment three significant categories of new
concepis were evaluated:
e Alternative doctrines for using current firepower systems
e Additions or modifications to current systems, such as
improvements in the ammunition component
New system concepts suggested by technological trends and
scientific development
I1.3.4 System Recommendations
Select new firepower system candidates for further concept formulation
effort on the basis of expected tactical utility, preliminary technical
feasibility evaluations, and cost-benefit analysis. System recommendations
were based on integrated anaiyses of several influencing critical factors:
ccmbat situations and tasks, target and threat environmental characteristics,
operational effectiveness, technical feasibility, and cost. Each is discussed

briefly below.




(1) Combat Situations and Tasks - Representative (most likely)
combat situations were selected from the amplified scenarios. Each
situation was described in detail and used to evaluate the system candi-
date.

(2) Target and Threat - Potential threat forces were delineated
and from these specific targets were developed against which concept
performance was assessed. Normally, targets and threats of the 1975-80
time frame were selected. Tactics and possible tactical changes were

assescued and used in the analyses. Appropriate countermeasures available

to enemy forces were used also. The scenarios covered a proad spectrum

of operations, thus providing rich assessment models.

(3) Environmental Characteristics ~ From the scer irio information
and descriptions given, the analyses concentrated on those aspects of the
physical structural environment which were related directly to specific
characteristics of the concept. For land-based weapons, the types and
amounts of cover, ranges, types of construction, and firing angles were
among the parameters chosen and used. For helicopters, firing angles,
turning radii, street widths, building heights, possible AA unit locations,
and approach avenues were included.

(4) Operational Effectiveness - Operational performance measures
were synthesized from Task 1, Current Capabilities, and used in this
analysis. Appropriate changes were made where possible to assess the
improvement afforder: by the new and improved concepts. The baseline
used for comparative performance evaluation was the current weapon system
and method of employment., Each of the concept characteristics such as
basic load, emplacement and displacement time, maximum and minimum
ranges, rates of fire, and the like, were assessed.

(§) Technical Feasibility - A preliminary technical feasibility
analysis was applied to each new or improved concept that survived the

operational effectiveness analysis. The methods used were (1) to
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evaluate concept characteristics in terms of speqific characteristics of
existing weapons and (2) to consult specialists and experts in specific
technical areas.

(6) Cost Analysis -- Several types of cost estimates were
considered for surviving concepts. These included developmental,
production, and training costs. Rough estimates were developed using
current costs for producing similar equipment with allowances for

increased sophistication where applicable.
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III. ANALYSIS OF HISTORICAL EXPERIENCE.
1.1 Introduction

The basic reason for the destruction cf the city is its strength,
The defender enjoys great advantages in cover and concealment. A
steel-reinforced building becomes a large metrix of pillboxes , each
indistinguishable from the other, A street of houses becomes a gantlet
of death with a sniper potentially behind every window or opening.
Recoilless rifles (RRs), Light Antitank Weapons (LAWSs), and flame
weapons spell danger even to armored vehiclns, U,S. attack doctrine
therefore prescribes deliberate house-to-house fighting to secure each
street. In each house the attacker may have to engage in room-to-room
clearing. At each room he must determine whether defenders or civilians
are inside. He can hardly be blamed for liberal use of grenades since entry
into a defended room is almost certain death. He finds entry to other
buildings virtually impossible unless he brings in heavy firepower. As
his casualties mount, the attacker abandons any soft glove approach, He
calls in artillery and air strikes on strongpoints and suspected strongpoints.,
The city is destroyed because the defense gave the attacker only two
options: accept defeat or inflict destruction,
III. 2 The City

From the analysis of past combat in built-up areas it became
evident that in a high intensity conflict situation there is relatively little
movement on the streets and that one of the most important battles becoiaes
the seizure or defense of a building. At lower levels of combat intensity,
however, the streets may not be deserted. For example, in the battle for
Hue in 1968 civilians moved freely about the city and often avoided only
the immediate battle zone. Even in high intensity conflict such as the
urban operations that characterized World War II, it may sometimes become
necessary to advance on the street as this is the only means available to

dislodge a stubborn defender. As a rule of thumb, it may be stated with
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confidence that the city defender moves on the streets far less than the
opposing force that is attempting to dislodge him.
In either defense or offense it becomes necessary to fortify
or attack certain buildings in a built-up area. A classification of
city buildings of military interest includes:
o Steel-Concrete Buildings. These buildings are the most
suitable for defense, being the least vulnerable buildings
in a built-up area. Examples abound of the difficulty in
assaulting these structures (for example the office buildings
in Manila and the famous tractor factory in Sialingrad). The
ceilings and exterior walls have a great resistance to blast
and penetration. The basements in this type of building are
suitable for conversion to covered positions for personnei,
antitank (AT) bunkers, and storage of supplies. However,
steel concrete buildings usually require more work to convert
to defensive positions because of the numerous and large
window openings and lightly constructed interior walls, This
is particularly true of the more recently constructed buildings
that emphasize glass sidings. Also, the central heating and
air conditioning systems in modern office builaings conduct
heat and smoke very rapidly through the building. Modern
high rises, having essentially closed faces, act like
dangerous giant chimneys, channeling heat and smoke rapidly
up the interior.
® Brick and Natural Stone Buildings. These buildings are also
suitable for defense. The strong walls of these larger
buildings (schools, factories, apartment houses, and the like)
can normally withstand strong bombardment. The cellars,
however, do not always have the necessary strength to support
the rubble should the building be destroyed. If the cellar is

to be used, its ceiling should be reinforced with timbers,
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® Half-timbered Buildings. Half-timbered buildings and
buildings of wood are the least suitable for defense.
Their method of construction and combustibility make them
a constant danger to the defender. A conversion therefore is
of little use. However, the cellars are suitable; they often
have curved ceilings made of stone or even steel-concrete
which can take the weight of rubble should the building be
destroyed. This makes them particularly valuable as

covered positions,

In preparing a building for defense, the materials used in the

construction of the walls and ceilings are of particular importance. It is
the characteristics of these which determine the extent of conversion that
is necessary to make the structure relatively secure, If the walls and
ceilings are constructed of a strong material, (for example, concrete), they
are of great value for cover purposes. Cover, however, is minimal when
light material is present (for example, hollow bricks). The type of
material present should be determined before the building is converted to
a defensive position. Under some circumstances either the plaster would
have to be removed, or the wall might have to be broken up to determine
the type of material used, Frequently, sandbags are placed behind walls
to give increased protection,

An indication of frequency of construction types found in modern
cities is shown in Figure 1. The numbers are of far less importance than
the trend they reflect — the significant increase in those buildings most
difficult to attack, especially reinforced concrete structures. This is
particularly true for those cities either gutted in World War II or which
have experienced high intensity combat since that time. There is a
tendency over the world to use reinforced concrete where once wooden

frame sufficed,




LAND USE CONSTRUCTION TYPE TOTAL
WF BR ARC_ JRC HSF LSF
Downtown Business 2% 33 63 0 1 0 48
4
7
12

Suburban Business 10 52 34
Light Manufacturing 12 36 45
Heavy Manufacturing 21 26 42
Warehouses 10 43 36
High Apartment Buildings 7 35 58
Low Apartment Buildings 36 47 14
Large Residences 33 54 11
Small Residences 54 44 2
Blighted Residences 13 48 22

O O O O O = N NN O

3
4
8
6
0
1
1
0
0

O O O N O W N N O

TOTAL 13 37 .56 2.22 .63

WF-Wood Framed

BR-Brick

ARC-American Reinforced Concrete
JRC-Japanese Reinforced Concrete
HSF-Heavy Steel Frame

LSF-Light Steel Frame

Figure 1., Typical Construction in Modern City
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III.3 The Automobile

One of the most striking differences between the cities of the

past and those of today is the large increase in the number of automobiles

and other vehicles. Many modern countries have as much as one car per

family. In these countries the onset of a military invasion will precipitate

unprecedented civilian motor traffic. This could well result in massive,

an

catastrophic road congestion as a vicious three phase cycle is encountered:
® Phase 1. Every road system has a response curve of the

- form shown in Figure 2(a). Very heavy refugee traffic would

drive the system output flow to an unprecedented low. This

- would soon bring on Phase 2, Figure 2(b).

® Phase 2, Vehicle abandonment results from overheating,

- breakdowns, impatience, and fear (especially if artillery

or aerfal fires are observed). This brings on Phase 3.

N e Phese 3, The abandoned cars create an essentially new
road system with an inferior response so that the output
flow is reduced even further. But the reduced flow exac-
erbates the Phase 2 abandonment problem which increases

the Phase 3 system deterioration. The system rapidly grinds

e e g S S o g O e S o S P

i to a virtual halt, Figure 2(c).

- In addition to the mobility problem caused by refugee vehicles,

i there are other tactical implications:

- ® Parked or abandoned vehicles cri:ate rich cover for troops

i moving in the street. The sheet metal and possibly even

- window glass could defeat small arms (for example, the M16)
s ard many fragmenting munitions (for example, grenades, small
. . mortars). .

- ® Mines and boobytraps. The parked car is an ideal location

]- for remotely detonated mines and boobytraps.

; I III-5

i

¥
1
!




waqold @9dnIsy PIZIIJION YL *7 ainb13

*asuodsal WwalsAs
* $ONUIIUOD M3U S31B3IO JusWUOPpURGEe *ndino MmO sa31eald
91040 se uOlIRIOIISISP [RI0]L (D) SIOIYSA °g’z 9seyd (q) peolIsA0 walsig °1 aseud (o)

. : (moH /sa101yay) nding

uollRIOlLISlap
Indino aarssaibolg

"New " Systems

Original
Syste

=
=3
]
o
~
w0
(]
—_—
@]
ot
G
2
o+
=3
Q,
o
—-




e Barricades., Commandeered autos can be used to build

effective antivehicle and even antiarmor barricades.

e Other, Possibly the private venicle will see even more

imagihative uses, such as a mobile bomb for breaching

buildings and barricades or as a contingency troop vehicle.

III.4 The Helicopter

Today's Army has one vehicle unavailable in the city battles

of the great conventional wars — the helicopter. Only in the last years

of Vietnam has the helicopter gunship been brought into urban warfare -- and

with some tactical success. Airmobile o-zrations have yet to be attempted

in cities,

To more fully appreciate the potential of the hic'izcpcer in urban

warfare, consider the following applications:

Airmobile Assault. Doctrine for fighting in cities recommends
clearing buildings from the top down when possible. This has
rarely been possible. But the airmobile concept makes the
doctrine viable., One can even envision a radical new
doctrine of taking a city from the top down — starting with

a sudden airmobile assault on the tallest buildings, from
which covering fires would be supplied for subsequent attacks
on lower buildings.,

Aerial Artillery. Conventional artillery loses much of its
effectiveness in cities due to the extreme accuracy require-
ments. As an indirect fire weapon, artillery cannot hit a

specific building on the first try. (Also, because of line-of-

sight (LOS) considerations, the forward observer (FO) will

often be very close to his target in the city; he is therefore
in danger of calling down artillery on himself.) The FO is
able to specify the target location very accurately, even to the

exact window; yet artillery is incapable of comparable delivery
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accuracy. The helicopter gunship,' however, is capable

of accurately delivering fire to a designated floor or even

to a room.

Covering Fire. The helicopter gunship should prove useful

in covering either ground or airmobile assault on a building.

In an airmobile assault on a building the gunship could

prepare the roof for easy entry by blasting open the super-

structure or breaching the roof itself,

Other., There are numerous other potential areas of

application, including patrol; bombing (low speed, high

accuracy, with delayed detonation to illow safe separation);
illumination; smoke laying; mine or gas dispersal.

Although the potential for use of helicopters has been recognized
by others, there is yet to be analysis or experimentation to quantitatively
estimate effectiveness o vulnerability. The sub_j‘ect is treated in more
detail in Paragraph IV.4.

III. 5 Guided Munitions

Recent and projected technological breakthroughs in guided

munitions, such as laser guided weapons, offer major advances in firepower

capability, particularly with respect to drlivery accuracy and target
selectivity. Although the unit cost of such systems is considerably higher
than ordinary unguided munitions, they are still highly cost effective for
some obvious (and some not-so-obvious) reasons:
® Higher probability of hit and kill, therefore, fewer munitions

required to defeat threat

Lower weapon carrier attrition due to longer standoff ranges

(that is, increased helicopter survivability)

Shorter time to kill, therefore, reduced exposure of friendly

forces to the threat and less chance for 2nemy evasive maneuver
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® Reduced collateral damage and noncombatant casualties

Analyses of combat experience in cities have shown that area
saturation with conventional munitions (artillery or air delivered) has been
generally ineffectual in quickening the advance and forcing the battle
outcome, Strong points of resistance, selected by the defender for their
relative invulnerability, tend to survive such general bombardment while
the surrounding nonmilitary targets are reduced to rubble - - with,
incidentally, a retarding effect on the mobility of the advancing forces,
In contrast, it has been found (for example, Aachen, Hue) that direct,
short-range, intense attack on the stro:g points has done more to advance
the attack with fewer munitions expenditures and in shorter time. A penalty
of this latter mode of operation is the higher initial casualty rate suffered
by the attackers — although the final aggregate of casualties received cver
the duration may be lower, The application of laser guided weapons or other
smart systems to attack such strong points may offer the advantage of
achieving the firepower mission in the desired time while stil] minimizing
casualty losses and collateral damage.,

. The accelerated development and application of laser guided
weapons have led to authoritative predictions that by the late 1970s and
early 1980s, availability will have increased to the point that each infantry
platoon will include one hand-held laser designator (four per company).
These studies, including “Snapshot 1" (Europe late 1970s) and "Wargame
BEECH" (Marine Division/Air W<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>